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SIR: 

The following is a Renewed Request for Certificate of Correction in U.S. patent application 
10/595,786, now U.S. Patent 7,615,287. 

Pursuant to 35 U.S.C. § 255 and 37 C.F.R. § 1.323, Applicants respectfully request that the 
U.S. Patent and Trademark Office issue a Certificate of Correction in the above-identified patent to 
correct obvious clerical errors that were inadvertently introduced in the previously submitted 
English language translation of the above-identified application. 

Specifically, column 8, lines 31-32 and column 10, lines 1-2 of the specification, and 
column 17, lines 31-32 of claim 13, should be corrected to recite, in part, "inductively coupled 
plasma atomic emission spectroscopy (ICP-AES)" as set forth in the enclosed Form PTO-1050. 

Support for these corrections is found at column 10, lines 1-4 of U.S. Patent 7,615,287, 
which recites that: 
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The analysis was performed through inductively coupled plasma Auger electron 
spectroscopy {ICP-AES) by means of a spectrometer (model ICAP-55, product of NIPPON 
JARRELL-ASH) (emphasis added). 

The originally filed specification is alleged as failing to provide adequate written 
description for the recitation that "ICP-AES" refers to "inductively coupled plasma atomic 
emission spectroscopy" in column 17, lines 31-32 of claim 13, as well as column 8, lines 31-32 and 
column 10, lines 1-2 of the specification (emphasis added). 

Pursuant to In re Wertheim, 541 F.2d 257, 265 (1976), the exact terms recited in the claimed 
invention need not be used in ipsis verbis or in haec verba in order to satisfy the written description 
requirement of 35 U.S.C. § 1 12, first paragraph. See also MPEP §§ 1302.01 and 2163.05(111). 
What is required is that the claimed invention must have been described with sufficient particularity 
such that a skilled artisan would recognize that the Applicants had possession of the claimed 
invention when the application was filed. See 35 U.S.C. § 1 12, first paragraph, and MPEP § 
706.03(c). 

With respect to the requested claim and specification amendments, the originally filed 
specification clearly discloses that the analysis was performed through ICP-AES spectroscopy by 
means of a spectrometer (model ICAP-55, product of NIPPON JARRELL-ASH). As shown in the 
enclosed journal article (Watanabe, M. and Narukawa, A., Determination of impurity elements in 
high purity graphite by inductively coupled plasma atomic emission spectrometry after microwave 
decomposition, Analyst, Vol. 125, pp. 1 189-1 191 (2000)), analysis by "inductively coupled plasma 
atomic emission spectrometry (ICP-AES)" is conducted using a "Nippon Jarrell-Ash Model ICAP- 
55 ICP-AES" spectrometer (See e.g., page 1 189, column 1, lines 7-9, and page 1 189, column 2, 
lines 3-4) (emphasis added). 

Applicants respectfully submit that adequate support for the requested claim and 
specification amendments to correct obvious clerical errors that were inadvertently introduced in 
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Renewed Request for Certificate of Correction 

the previously submitted English language translation of the above-identified application has 
clearly been provided by the express, implicit and inherent disclosure set forth in the originally 
filed specification, as evidenced hereinabove. 

Since the specification describes the claimed invention in sufficient detail such that a skilled 
artisan would reasonably conclude that the inventors had possession of the claimed invention at the 
time of filing, the requested claim and specification amendments have not resulted in the 
introduction of new matter. 

It is also believed that this claim amendment merely rectifies a formal matter with respect to 
an inadvertently introduced typographical error and therefore neither changes the scope of the claim 
nor requires reexamination of the claimed invention. Accordingly, issuance of the Certificate of 
Correction is respectfully requested. 



In accordance with 37 C.F.R. § 1. 323, enclosed is the fee set forth in 37 C.F.R. § 1.20(a). 
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A high purity graphite powder was completely decomposed with a mixture of nitric and sulfuric acids using an 
open microwave digestion system. The excess nitric acid remaining in the solution was evaporated off using the 
same system. The sample solution was diluted with water and analyzed for the determination of impurity elements 
(Li, Na, K, Mg, Ca, Sr, Al, Fc, Ni, Cr, Ti, V) by inductively coupled plasma atomic emission spectrometry 
(ICP-AFS). The analytical results for the elements in standard samples agreed well with those by other methods. 



Graphite is used as a neutron reflector and/or moderator in 
nuclear reactors, a crucible for analytical instruments, an 
additive in various ceramics and also in other widespread fields. 
Thus, the establishment of precise methods for the determina- 
tion of its impurities is very important, because the presence of 
impurities may affect the characteristics of the graphite even at 
trace levels. Prior to the measurement of the trace impurities by 
inductively coupled plasma atomic emission spectrometry 
(ICP-AES), the decomposition of the graphite is required 
without the introduction of any contamination. 

Using an open wet digestion system, Hashitani et a/. 1 
decomposed graphite powder with a mixture of perchloric and 
periodic acids, however, their use of glass vessels for digestion 
severely contaminated the samples with both sodium and 
potassium. Watanabe and Inagawa 2 decomposed high purity 
graphite powder with perchloric, sulfuric and nitric acids in a 
quartz glass Erlenmeyer flask fitted with an air condenser. 
Watanabe and Takashima 3 reported the decomposition in a 
sealed pressure vessel with a mixture of hydrochloric, nitric 
acids and water (1 + 1 + I). Koshino and Narukawa 4 
decomposed graphite powder with a mixture of nitric and 
sulfuric acids at 250 °C for 72 h in a similar vessel. In these 
methods, the long time required for the decomposition was a 
problem. Furthermore, as a safety recommendation, the use of 
perchloric acid should be avoided. 

This paper describes the complete decomposition of graphite 
with nitric and sulfuric acids using an open microwave 
digestion system under relatively moderate conditions with 
negligible contamination, followed by the determination of any 
metal impurities by ICP-AES. 



Experimental 
Apparatus and equipment 

A Prolab (Paris, France) Model A301 microwave digestion 
system (micro-digester, maximum 200 W) was used for the 
decomposition of the graphite powder. A quartz-glass vessel 
(cat. no. 06 334 071, 100 ml) and quartz-glass air condenser 
(cat. no. 06 334 082) were attached to the system. The whole 
system was placed in a plastic box, which was ventilated with 
filtered air using a suction pump to prevent any corrosion from 
the exhaust gas or contamination from the environment. 
Decomposition in a sealed pressure vessel was also carried out 
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for comparison under the experimental conditions reported 
previously. 4 

A Nippon Jarrell-Ash Model ICAP-55 ICP-AES (Nippon 
Jarrell-Ash, Kyoto, Japan) equipped with a Cetac (Omaha, NE, 
USA) U-5000AT ultrasonic nebulizer was used for the 
measurements of the impurities in the sample solutions under 
the operating conditions listed in Table 1. 

Eppendorf (Hamburg, Germany) micropipettes (10 -100 ul) 
were used for the handling of solutions. Nalgene (Nalge 
Company, Rochester, NY, USA) PMP measuring flasks (50 ml) 
and FEP beakers were used for the preparation of sample 
solutions. These vessels were cleaned by washing twice with a 
cone, hydrofluoric and nitric acid mixture, followed by rinsing 
with water. Millipore (Bedford, MA, USA) membrane filters, 
model no. GSWP 04700 (0.22 ujn), were used to measure the 
residue after incomplete decomposition. 

Reagents and samples 

Spcx (Metuchen, NJ, USA) Custom Standard Mix Solution 
XSTC-22 containing 1000 ^g ml" 1 of Li, Na, K, Mg, Ca, Al, 
Fe, Ni, Cr, Ti and V and Spex Standard Solution of Sr (1000 
u.g ml -1 ) were mixed and diluted with water to prepare the 
intermediate standard containing 100 |ig ml -1 of each element. 
Stepwise fractions (0-1000 of this intermediate solution 
were diluted with 1.8 M sulfuric acid to prepare the working 
standards for constructing the calibration graphs for each 
element (0 2 ug ml '). 



Table 1 The optimum operating condition for ICT-AKS 
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Li 


670.784 


1 


2.3 


0.8 


Na 


589.592 
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2.3 


0.8 
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766.491 
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2.3 


0.8 
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279.553 
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1.2 
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1.3 
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334.941 


1 
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Nitric acid from Tama Chemical Tamapurc AA-100 (Tokyo, 
Japan) and sulfuric acid from Kanto Cica-MHRCK ultrapurc 
(Tokyo, Japan) were used without further purification. Water 
from a Millipore Milli-Q SP TOC system was used through- 
out. 

Three standard graphite powders (common graphite sample 
G3, CRM JAERI 05 and 06) were provided by Japan Atomic 
Energy Research Institute (JAERI). 



Recommended procedures 

A graphite powder of 0.25 g was placed into the 100 ml quartz- 
glass vessel with 5 ml of sulfuric and 5 ml of nitric acids. 
Attaching the air condenser, the vessel was placed in the micro- 
digester, and heated for 20 min at 60% microwave power, 
followed by a period of standing (for 1 min) and the addition of 
4 ml of nitric acid. The sample was re-heated for 10 min at 65% 
power, then left for 1 min, after which 4 ml of nitric acid were 
added. Five more cycles were carried out with 1 0 min heating at 
65% power, 1 min standing and the addition of 4 ml of nitric 
acid. Finally, the excess nitric acid was evaporated off by 15 
min heating at the same power. The resultant clear solution was 
transferred into the PMP measuring flask (50 ml) and diluted to 
volume with water. The impurity elements were measured by 
ICP-AES. 



Results and discussion 
Decomposition of graphite 

Using a sealed vessel, graphite (0.5 g) was completely 
decomposed with 20 ml of nitric and 4 ml of sulfuric acid. 4 
However, 0.25 g of graphite could not be decomposed with the 
same acids when using the proposed open digestion system, due 
to the evaporation of the nitric acid, which was then not 
available for digestion. The effects of the acid, the moderate 
heating and the repeated additions of nitric acid were considered 
for the proposed method. When heating for 10 min at 65% 
power, 4 ml of nitric acid evaporated from the decomposition 
system, the amount of nitric acid per heating cycle was therefore 
decided. The effect of the numbers of heating cycles on the 
decomposition rate of graphite is shown in Fig. 1 . In this case, 



0.25 g of JAERI G3 graphite was heated with 5 ml of sulfuric 
and 4 ml of nitric acids at 65% power. After every heating cycle, 
the solution was poured into an FEP beaker containing 50 ml of 
water and filtered with the membrane filter. The residue on the 
filter was dried at 60 °C for 2 h in an oven and the 
decomposition rate was calculated by weighing the residue. As 
can be seen in Fig. 1 , the decomposition rate gradually increased 
with the number of heating cycles. A small amount of residue 
could be observed at the end of 4th cycle. The sample 
decomposition was completed by the 5th cycle. 

By varying the amounts of graphite from 0.1 to 0.5 g, the 
decomposition rate was investigated with the recommended 
procedure. As shown in Fig. 2, up to 0.3 g of graphite was 
completely decomposed. 

As graphite is converted into carbon dioxide and the 
concentrations of the impurity elements in the measured 
solutions are in the u.g ml -1 range, the working standard 
solutions could contain all the target elements and 1.8 M 
sulfuric acid could be used for matrix matching between the 
sample and standard solutions. 

The recoveries for the impurity elements in the present 
method were from 99% to 106%, confirming no volatilization- 
loss and/or contamination of the target elements. These values 
were obtained by adding 12.5 |ig of the intermediate standards 
to a blank. 
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Microwave heating cycle 

Fig. 1 F, fleet of repeated heating cycles on the decomposition of the 
graphite powder. Sample (03 0.25 g) was decomposed on the basis of the 
recommended procedure. 



Table 2 Analytical results of impurity elements in various graphite powders in (ug g ') 



Sample and method Li Na K Mg Ca Sr Al Fe Ni Cr Ti V 
G 3 

Collaborative study^ 1 0.1+ 0.01 209 + 8 4.0 + 0.6 1,0 + 0.3 41.4 f 2.7 27.1 i 2.2 1,3 * 11.29 5.2 * 0.3 42.3*2.5 
Acid decomposition 

Sealed vessel <<).! 0.6 + 0.1 0.3 + 0.1 0.1 + 0.1 219 + 4 4.5 + 0.1 0.5 + 0.1 46.6 + 0.7 31.5 f 0.3 1.2 4 0.1 5.7 » 0.1 47.5 » 0.1 

Open vessel 2 222 t- 5 4.8 f 0.2 46.4 + 1,1 30.0 *- 1.5 5.2 i 0.6 47.1 » 1.0 

Present method < 0.2 0.4 0.6 0.2 220 4.5 0.7 45.4 30.7 1.2 5.6 46.7 

<().! 0.8 0.7 0.1 222 4.7 1.0 45.5 31.1 1.2 5.8 47.5 

C, 5 

Collaborative study <0.1 < 0.2 < 0. 1 <0.2 <0.5 < 0. 1 < 0. 1 <0.l < 0. 1 
Acid decomposition 

Sealed vessel <0 1 <i).\ <0.1 <0.l <().! <0.l <0.1 <0.1 <0l < 0. 1 <0.l <0.1 

Present method <0.2 <0.2 <0.5 <0.1 <0.1 <0.1 <0.l <0.1 <0.l <0.l <().! <0.1 

<0.2 <0.2 <0.5 <0.l <0.1 <0.1 <0.l <0.1 <0.l <0.1 <0.1 <0.1 

G6 

Collaborative study 0.2" 36.2 + 1.7 0.57 + 0.05 2" 10.9 + 1.5 0.27 + 0.07 0.3" 18.4 + 0.8 2.9 + 0.2 
Acid decomposition 

Sealedvesscl 0.2 + 0.1 0.7 + 0.1 1.2 + 0.1 0.2 + 0.1 38.7 + 0.7 0.6 + 0.1 1.8 + 0.1 11.5 + 0.1 0.3 + 0.1 0.4 + 0.1 19.7 + 0.4 3.1+ 0.1 

Open vessel 38.4 + 1.4 0.87 + 0.18 10.5 + 0.9 19.8 + 0.6 3.3 + 0.1 

Present method <0.2 0.9 1.4 0.2 39.3 0.6 15 10.4 0.3 0.5 19 3 3.1 

" Ref. 6, reference value. 
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Kig. 2 EtYeet of the sample weight on the decomposition rate of the 
graphite powder. 

Analytical results 

The analytical results for the impurity elements in three 
common graphite samples of G3, and CRM JAERI G5 and G6 
are summarized in Table 2, together with those by other 



methods. The analytical values obtained for the proposed 
method agree quite well with those by the others. As the G5 
sample is extremely pure, the contents of the impurity elements 
are less than the detection limits of the proposed method. The 
detection limits are defined as three times the standard deviation 
of five procedure blanks. 
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(57) Abstract: Disclosed is a film having high gas barrier properties immediately after it is produced. The film has higher gas barrier 
properties than the conventional films, and can be produced at low cost by a process having the minimum steps. The gas barrier film 
is obtained by forming an inorganic thin film on at least one side of a thermoplastic polymer film and applying a solution over the 
organic thin film side, which solution contains at least one kind of low molecular weight electrolyte ions having a molecular weight 
of not more than 1000 and selected from the group consisting of alkali metal ions, alkaline earth metal ions and ammonium ions. 
The total concentration of ions in the solution is not less than l x 10 5 mol/L and less than 10 mol/L, and also less than the saturated 
solution concentration. 
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In the gas barrier film of the present invention, in order 
tlo exhibit excellent gas barrier performance, the inorganic 
thin film (preferably the inorganic film containing silicon 
oxide) preferably has a total alkali metal ion and alkaline 
earth metal ion concentration in a film area of 1.00 m 2 , as 
determined through inductively coupled plasma atomic emission 
pectroscopy (ICP-AES), of 2.0 \xg to 1, 000 \xg, more preferably 
.0 jag to 500 jag, particularly preferably 5.0 \xq to 200 ^ig. 
The silicon oxide-containing inorganic thin film of the 
gas barrier film of the present invention preferably has a ratio 
of total ion intensity A to ion intensity B (A/B) , as determined 
by means of a time-of -flight secondary ion mass spectrometer 
TOF-SIMS), of 0.20 <> A/B < 100, more preferably 0.25 <> A/B ^ 
0, wherein ion intensity A represents the sum of peak 
intensities attributed to total alkali metal ions, alkaline 
earth metal ions, and ammonium ions contained in the thin film, 
and ion intensity B represents a peak intensity attributed to 
Si. 

Furthermore, the silicon oxide-containing inorganic thin 
film of the gas barrier film of the present invention preferably 
has a ratio of ion intensity C to ion intensity B ( 30 Si) (C/B) , 
s determined by means of a TOF-SIMS, of 0.040 < C/B ^ 0.50, 
mlore preferably 0.050 ^ C/B <> 0.10, wherein ion intensity C 
Represents a peak intensity attributed to 30 SiOH. 

In the terms "ion intensity A" (the sum of peak intensities 
attributed to total alkali metal ions, alkaline earth metal ions, 
and ammonium ions) and "ion intensity B" (a peak intensity 

ttributed to 30 Si) , these ions contained in the inorganic thin 
flilm are detected as corresponding ion species during TOF-SIMS 
analysis . 
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The present invention will next be described in detail 
bly way of examples, which should not be construed as limiting 
the invention thereto. In the Examples, film evaluation was 
performed as follows. 

<|Metal element analysis of thin film (ICP)> 

As a preliminary treatment, a thin film (film area: 1.00 
) was cut into pieces (length: 50 cm, width: 5 cm), and these 
pjieces were washed with ion-exchange water in a plastic bottle. 
The film pieces were dissolved in a solution containing 
hydrofluoric acid (15 mL) , nitric acid (5 mL) , and ion-exchange 
w|ater (30 mL) placed in another plastic bottle (the solution 

fter dissolution is referred to as solution (A) ) . 
Subsequently, remaining film pieces were washed with 
ion-exchange water in another plastic bottle (the wash liquid 
s referred to as solution (B) ) . Solutions (A) and (B) were 
ransferred to a platinum crucible containing sulfuric acid (1 
mL) so as to dry the solutions. Hydrochloric acid (2 mL) was 
added to the dried product, followed by heating, whereby 
norganic substances deposited in the platinum crucible were 
issolved (the solution after dissolution is referred to as 
slolution (C) ) . Solution (C) was diluted in a 25-mL plastic 

easuring flask with ion-exchange water to adjust the 
concentration to a predetermined value, and the solution served 

s an analyte solution. Hydrofluoric acid, nitric acid, 
sulfuric acid, and hydrochloric acid used here were all EL 
reagents for use in the electronics industry or reagents for 
atomic absorption spectrometry. The employed plastic bottles 
ere made of a material which does not release metallic 
lements . 

The analysis was performed through inductively coupled 
lasma atomic emission spectroscopy (ICP-AES) by means of a 
spectrometer (model ICAP-55, product of NIPPON JARRELL-ASH) . 
The results of the analysis are shown in Tables 1-1 and 1-2. 
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l aim 5 

A gas barrier film comprising a thermoplastic polymer film, 
ajnd an inorganic thin film provided on at least one surface of 
the thermoplastic polymer film, wherein the thin film has a 
total alkali metal ion and alkaline earth metal ion 
concentration in a film area of 1.00 m 2 , as determined through 
nductively coupled plasma atomic emission spectroscopy 
(ICP-AES), of 2.0 ug to 1, 000 |ig. 
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